Çalışmamızda prostat hacimleri benzer olan iki grup arasında sadece semptomatik grupta prostat hacmi ile sempatik sistem arasında anlamlı ilişki saptandı. Prostat büyümesinde rol alan sempatik sinir sistemi aynı zamanda bu büyümenin semptomatik olup olmayacağını da belirliyor olabilir.
Introduction It is common for men to have prostate enlargement without having lower urinary tract symptoms (LUTS) and vice versa. The exact etiopathogenesis of benign prostate hyperplasia (BPH) and "LUTS in BPH" remain ambiguous. There is increasing evidence that sympathetic overactivity appear to have an important role in the pathogenesis of the BPH [1, 2] . Sympathetic nerve system overactivity was also shown in patients with LUTS suggestive of BPH [3, 4] . Extraprostatic factors acting on prostate with underlying anatomical and/or physiological derangements may lead to the emergence of symptomatic manifestations of BPH. Further understanding of these extraprostatic factors is mandatory. Factor or factors those involved in prostate enlargement; may also lead to development of LUTS in subsequent years. Heart rate variability (HRV) is being used widely to assess global sympathetic and parasympathetic activity [5, 6] . We organized a study to evaluate the autonomic nervous system (ANS) status ¬using 24hours HRV recordings in patients with LUTS suggestive of BPH and healthy age and prostate volume matched controls to reveal any etiologic association between LUTS and prostate enlargement.
Material and Method
A total of 89 men, 67 with LUTS and 22 healthy controls were enrolled in the study. Ethic committee approval was taken and informed consent was obtained by all participants. The patients' medical history was obtained, and physical examination, including digital rectal examination and urinalysis, were performed. The inclusion criteria were, prostate volume larger than 20cc and peak urinary flow lower than 15ml/second, IPSS>7 [7] . Control subjects were chosen from men applied to urology clinic for routine checkup. None of the control subjects had any kind of LUTS. 
Results
There was no statistically significant difference between the LUTS and the control group; regarding age, height, weight, BMI, prostate volume and PSA values. (Table 1) The SDNN and heart rate was lower in LUTS group; power, LF and LF/HF ratio was higher in patients with LUTS than control subjects. However these differences didn't reach statistical significance. (Table 2) Prostate volume was significantly correlated with SDNN and heart rate in only patients with LUTS. (Table 3 )
Discussion
Since lower urinary tract is mainly controlled through sympathetic and parasympathetic nervous systems, ANS is believed to be one of the etiologic factors in LUTS [3, 4] . There are also findings suggesting that sympathetic stimulation may promote prostatic hyperplasia [2, 8] . However to our knowledge none of these studies assess these two parameters' (LUTS and prostate enlargement) association with ANS in their patient and control groups simultaneously. For instance McVary et al found significant correlation between prostate volume, IPSS and autonomic variables, but the study lacks a control group [3] . Choi et al assessed the HRV parameters in patients with LUTS and control subjects, but they didn't evaluate prostate volume in their study [4] . Sandfeldt and Hahn showed significant relation between prostate volume and HRV parameter but this study also lacks a control group [9] . We found significant correlation between sympathetic tonus and prostate volume in patients with LUTS. Although control group's prostate volume was not statistically different from patients; there was no correlation between prostate volume ANS status in control subjects. Cardiac muscle has an inherent ability to beat but the nodal system plays a critical role in cardiac automaticity. However the HRV and rhythm are largely under the control of the ANS. The degree of HRV depends on the influence of sympathetic and parasympathetic activity on the sinus node, and variation and variability reflect spontaneous changes in autonomic activity [10] . Since, HRV is a new and important tool for studying autonomic control of the heart and ANS function we used HRV parameters to compare the status of ANS between men with LUTS and healthy controls. Parameters of HRV influenced by ANS have been assessed. Most investigators have suggested that HF and RMSSD are predominantly a response to changes in the parasympathetic tone, whereas LF, TP and SDNN are influenced by adrenergic activities. In other words a rise in parasympathetic activity will result in increase HF and RMSSD, rise in sympathetic activity will result increase in LF and SDNN. The LF/HF ratio reflects the balance between the two components of the ANS [11, 12] . However, VLF constitutes most of the TP in the HRV. VLF power in part reflects thermoregulatory mechanisms, fluctuation in activity of the renin-angiotensin system, and the function of peripheral chemoreceptors [13] . VLF may thus reflect not only cardiac stress but also general systemic stress [14] . Choi et al. found that men with LUTS had sympathetic overactivity compared to controls, and also they detected that the mean LF/HF ratio of voiding symptom-predominant group was higher than storage symptom-predominant group [4] . McVary et al. found significant associations between LUTS, prostate volume and elevated urinary catecholamines, blood pressures, heart rate after tilt-table testing [8] . Ullrich et al. also found significant associations between increases in diastolic blood pressure, serum cortisol levels and prostate enlargement and LUTS following a laboratory stress test [15] . We also found VLF, LF, LF/HF and HR increased (sympathetic activity) in patients with LUTS than controls. However this increase didn't reach statistical significance. The ranges of HRV values vary in patients with LUTS and even in healthy subjects in our study. Other authors also noted high ranges in their studies just like we did. [4, [10] [11] [12] [13] [14] . To minimize the range, number of the subjects in control and study groups should be kept more crowded in such studies. Subjects in our study were slightly younger than the patients with anticipated LUTS symptoms. Diseases such as diabetes and hypertension were excluded in order to avoid their possible effects on ANS. These exclusion criteria might be responsible for our younger study population. Prostate enlargement may consequence from sympathetic activity [2, 8, 16] and there is also studies showing higher sympathetic tone in patients with large prostates [3, 9] . There are so many asymptomatic men with enlarged prostates. In order to reveal the status of ANS in asymptomatic man with prostate enlargement we also evaluated prostate volume matched control subjects in the present study. We found significant correlation between prostate volume and SDNN and HR which represents sympathetic tone in patients with LUTS. In control group there was no significant correlation. While prostate enlargement in patients with LUTS may be due to sympathetic tone, it may be due to other etiologies rather than ANS imbalance in patients without LUTS. In this preliminary study we couldn't reach a statistical significance between men with and without LUTS in HRV parameters. We found significant correlation between prostate volume and sympathetic activity in symptomatic patients as other studies. However in addition to other studies we also investigated the correlation between prostate volume and ANS in prostate and age matched asymptomatic controls and we didn't find significant correlation in control group. Hormones, stromal-epithelial interactions, growth factors, neurotransmitters, cytokines, sympathetic overactivity may play a role, either singly or in combination, in the etiology of the hyperplastic process. In which man LUTS will accompany this hyperplastic process? Answer to this question may be lying in the answer of which factor predominated the hyperplastic process of prostate? 
